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Environmental pollution, a hot issue in today's world, is mainly caused by toxic chemicals

released in the air, water, and soil, and leads to the destruction of biodiversity and the

degradation of human health. In this context, fast and efficient solutions are required: among

the various possibilities, advanced oxidation processes (AOPs) offer important

perspectives.1,2

Herein, we report our recent results in the use of bismuth oxybromide (BiOBr) as novel

adsorptive photocatalyst able to concentrate on its surface two selected pollutants

(rhodamine-B, RhB, and gallic acid, GA) also in the dark and degrade them quantitatively

after exposure to solar light irradiation.
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Advanced Oxidation Processes (AOPs)

- PHOTOCATALYTIC DEGRADATION -

Pollutant

degradation

Less effective when used to treat large 

volumes of contaminated matrices

Photocatalytic tests: degradation studies of model pollutants

✓ 300 W solar lamp

✓ Initial pollutant concentration: 10 ppm

✓ Catalyst dosage: 0.125 - 0.500 g·L-1

Experimental set-up:
closed box

Ambient 

conditions

25°C 

Preparation of bismuth oxybromide (BiOBr)

Co-precipitation synthesis3

t = 24 h

0.1 M solution of 

Bi(NO3)3·5H2O 

in acetic acid 

9 %v/v, 100 mL

✓ Filtration and washing

with milliQ and EtOH

✓ Drying at 70°C for 24 h

40 mL Na-EDTA 0.1 M; 

then 60 mL KBr 0.1 M

BiOBr powder

Gallic acid 

(GA, phenol)

Rhodamine B 

(RhB, dye)

180 min 

LIGHT

Monitoring with time (max. 210 min)

30 min

DARK

Each 15 min in the first half-hour 

and then 30 min in the next 3 h

i)  centrifugation

ii) solution analyses by

UV-vis spectroscopy 

(λ = 554 and 260 nm 

for RhB and GA, respectively)

HPLC chromatography

(eluent: 5% C2H3N, 95% H2O, 

0.5 % HCOOH for GA) 

A suite of physico-chemical techniques…

ongoing

investigation

1st derivative

Ebandgap= 2.87 eV

Comparison at fixed photocatalyst dosage (0.500 gBiOBr·L
-1)

DARK LIGHT

Effect of photocatalyst dosage

BiOBr has been demonstrated to be a promising

photocatalyst able to successfully degrade rhodamine-B and

gallic acid. Preliminary studies in environmentally friendly

floating devices revealed results of great significance.

…moving to the real application in floating devices 

Luffa cylindrica4
0.1 M solution of 

Bi(NO3)3·5H2O 

in acetic acid 9 %v/v

0.1 M KBr

in water

3 cycles

Future efforts will be devoted to in-depth

investigations in real applications.

ca. 8 wt.% BiOBr loaded on luffa

«multi-step 

flash impregnation»

✓ Naturally available

✓ Non-toxic

✓ Low cost


